The contribution of the rostral ventromedial medulla to the antinociceptive effects of systemic morphine in restrained and unrestrained rats.
Although there are numerous opioid-sensitive structures in the central nervous system, the contribution of each to the analgesic effect of systemically administered morphine is controversial. One such structure is the rostral ventromedial medulla. In the present study, we tested the hypothesis that the rostral ventromedial medulla is necessary for the full expression of systemic morphine-induced antinociception. Additionally, we examined whether the modulatory effect of the rostral ventromedial medulla on tail-flick latency is dependent on the behavioral state of the animal. In unrestrained rats, inactivation of the rostral ventromedial medulla with either lidocaine (0.5 microl of 4%) or muscimol (50 ng) had no effect on tail-flick latency. In contrast, in restrained rats, inactivation of the rostral ventromedial medulla with either lidocaine (0.5 microl of 4%) or muscimol (50 ng) significantly decreased tail-flick latency. In both conditions, microinjection of morphine (5 microg) into this region significantly increased tail-flick latency. Additionally, in unrestrained rats, muscimol (50 ng) and cholecystokinin tetrapeptide (0.5 ng) infusion into the rostral ventromedial medulla completely reversed systemic morphine-induced analgesia, while lidocaine (0.5 microl of 4%) and cholecystokinin octapeptide (0.25 ng) infusion partially reversed systemic morphine-induced analgesia. These findings demonstrate that the rostral ventromedial medulla does not tonically modulate tail-flick latency in unrestrained rats, but does modulate tail-flick latency when animals are stressed via restraint. These findings also strongly support the hypothesis that the rostral ventromedial medulla is necessary for the full analgesic effects of systemically administered morphine.